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Phase Retrieval Algorithm Combining Transport of Intensity
Equation and Angular Spectrum Iterative
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Abstract Phase retrieval technology combines optics and calculations to recover phase from the intensity measurement,
including transport of intensity equation and angular spectrum iterative. Unfortunately, the former is only effective for near-
field phase retrieval, and it can not be directly applied to the phase retrieval of natural scenes, because this method is based
on the assumption of coherent illumination. The latter has many shortcomings including iterative uncertainty, slow
convergence and so on. Traditional transport of intensity equation combining with angular spectrum iterative is explored in
the case of coherent illumination. The fusion method is further expanded and the phase retrieval method is proposed for
natural scene lens model. The phase of the image plane is calculated using transport of intensity equation, and the value is
used as the initial value of the angular spectrum iterative. The phase information in the object plane is acquired according to
the reversibility of the optical path. The results of experiments are given in these two cases.
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Fig. 1 Schematic diagram of wave propagation
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at object plane

A O A% 7 24 AR A R AR R fE T Y
MR R, fERRIE B d=0. 2 mm, EF, TIE 3
G R A DL R Rl 2 A LR R A5 R an & 3 P
IR RTS8 R IR
1 AAS BN AR 1Y 6 sRTHEAE D 1T E S R
Iy % Uk AR 1 8 i 48 22 (SSE) ik E = D)
(15— 10)%/ D0 (), R R e 22 il 4k Qs 4 s
o A A 2 R AR IRB ORS00 AR IR S T

AT A 4
(b) angular

spectrum iterative

(a) TIE

(c) converged
algorithm

B3 IRk A AR R 4 R

Fig. 3 Phase retrieval results using different algorithms
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Fig. 4 Error curves of intensity
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